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Throughout  history,  military 

leaders  have  sought  better  ground, 
usually  higher  ground,  from  which 
to  fight.  Great  military  theoristspro- 
clai  med  the  benefit  of  the  high  ground.  With 
the  advent  of  aircraft,  that  high  ground  be¬ 
came  the  air.  With  this  in  mind,  many  of  the 
early  ai  rpower  theorists  saw  the  great  poten¬ 
tial  in  exploiting  this  new  dimension  and 
prom  ised  that  ai  rpower  would  bethepreemi- 
nent  instrument  of  battle. 


Unfortunately,  in  the  early  days  of  air¬ 
power,  these  promises  rang  hollow,  as  the¬ 
ory  was  ahead  of  capability.  Nations  were 
chasing  the  technology  that  would  allow 
the  capability  to  live  up  to  the  promising 
early  theories.  In  the  United  States,  even 
when  the  capability  existed  during  the  Ko¬ 
rean  and  Vietnam  wars,  the  practice  of  air¬ 
power  had  not  been  devel  opedsuffi  ciently; 
nor  was  the  political  situation  suitable  to 


exploit  airpower's  unique  characteristics  on 
which  the  theory  was  based. 

The  evolution  of  three  key  elements— 
theory,  technology,  and  practice— is  critical  to 
the  evolution  of  airpower,  just  as  it  is  for 
oth er  el  e mentsof  mi  I  i  tary  power.  I  f  ai  r  power 
isto  be  employed  to  its  maximum  potential 
in  combat,  each  of  these  elements  must 
evolve  in  concert  with  each  other.  Individu¬ 
ally,  the  theory,  technology,  and  employ¬ 
ment  practice  of  airpower  are  continually 
evolving;  therefore,  the  challenge  isto  have 
them  converge  at  the  right  time  and  place 
and  to  main  tain  that  bal  ance.  Whenthishas 
occurred,  as  it  did  for  Israel  during  the  1967 
Arab- Israeli  War,  intheBekaaVal  leyin  1982, 
and  for  the  United  States  during  the  recent 
Persian  Gulf  War,  airpower  has  exhibited  its 
maxi  mumpotential  andhasbeen deci  sivein 
thefi  nal  out  comeof  each  war.  Of  course,  air- 
power'ssuccessin  any  war  isfounded  during 


4 


Report  Documentation  Page 

Form  Approved 

OMB  No.  0704-0188 

Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 

VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  OMB  control  number. 

1.  REPORT  DATE 

2.  REPORT  TYPE 

3.  DATES  COVERED 

00-00-1998  to  00-00-1998 

4.  TITLE  AND  SUBTITLE 

In  Search  of  High  Ground.  The  Airpower  Trinity  and  the  Decisive 
Potential  of  Airpower 

5a.  CONTRACT  NUMBER 

5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 

6.  AUTHOR(S) 

5d.  PROJECT  NUMBER 

5e.  TASK  NUMBER 

5f.  WORK  UNIT  NUMBER 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Air  and  Space  Power  Journal, 155  N.  Twining  Street, Maxwell 

AFB,AL, 36112-6026 

8.  PERFORMING  ORGANIZATION 

REPORT  NUMBER 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

10.  SPONSOR/MONITOR'S  ACRONYM(S) 

11.  SPONSOR/MONITOR'S  REPORT 
NUMBER(S) 

12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

14.  ABSTRACT 

15.  SUBJECT  TERMS 

16.  SECURITY  CLASSIFICATION  OF:  17.  LIMITATION  OF 

_ _ _  ABSTRACT 

18.  NUMBER  19a.  NAME  OF 

OF  PAGES  RESPONSIBLE  PERSON 

a.  REPORT  b.  ABSTRACT  c.  THIS  PAGE  Same  OS 

unclassified  unclassified  unclassified  Report  (SAR) 

18 

Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std  Z39-18 


the  years  that  precede  the  war.  Sincecombat 
situations  are  separated  by  longer  periods  of 
peacetime,  the  intervals  between  wars  need 
to  be  exploited  to  ensure  that  airpower  is 
ready  when  the  need  arises  again. 

This  article  introduces  an  original  con¬ 
struct  to  explore  the  relationship  of  the  key 
elements  of  airpower  and  to  create  a  better 
un  derstand  i  ngof  thefactorsnecessaryforthe 
most  effective  employment  of  airpower  in 
combat.  This  construct— the  Airpower  Trin¬ 
ity,  consisting  of  theory,  technology,  and  prac¬ 
tice—  is  derived  from  the  concept  of  the  Clau- 
zewitzi  an  Trinity.  After  an  in  traduction  of  the 
Airpower  Trinity,  the  evolution  of  these  key 
elements  is  reviewed.  This  review  revealsthe 
criteria  and  circumstances  required  for  bal¬ 
ance  among  the  three.  Finally,  it  provides  a 
look  into  the  future  of  airpower,  exploring 
how  the  balance  can  be  maintained  in  peace¬ 
time  and  exploited  in  war. 


The  art  of  employing 
troops  is  that  when 
the  enemy  occupies 
high  ground ,  do  not 
confront  him. 

—Sun  Tzu 
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The  Clausewitzian  Trinity 
and  Airpower 

Thefi  rsttheo  ri  esand  pri  n  ci  pi  esof  ai  r  power, 
the  newest  military  instrument,  flowed  natu¬ 
rally  from  the  existing  warfare  theory,  written 
primarily  by  such  land  power  theorists  as  Carl 
von  Clausewitz,  Sun  Tzu,  and  Sir  Basil  Liddell 
Hart.  Largely  as  a  response  to  World  War  I,  the 
d&/elopment  of  airpower  began  in  earnest  to 
enable  direct  strikes  on  the  enemy's  ability  to 
wagewar  by  I  eapfroggi  ngcon  ven  ti  onal  ground 
battles.  At  the  same  time,  ironically,  Clause- 
witz's  principles  were  criticized,  primarily  by 
Liddell  Hart,  for  causing  this  bloody  and  costly 
war.  However,  Clausewitz's  reputation  was 
never  seri  ouslyhurtbecausehisbasicconcepts 
of  war  f  are  are  n ot  o  n  I  y  val  i  d ,  but  ti  me  I  ess-par- 
ticularly  the  concepts  embodied  in  his  trinity. 
He  defined  the  essence  of  warfare  through  a 
trinity  comprisedof  primordial  violenceand pas¬ 
sion,  chanceandprobabil  ityin  flu  encedbycrea  tiv 
ity,  and  aninstrumentofpol icysubjectedtoreason 


alone1  The  Clausewitzian  Trinity,  depicted  in 
schematic  form  i  n  figure  1,  isacon  struct  used  at 
the  National  War  College  to  illustrate  these 
three  elements-the  passion,  the  reason,  and 
the  chance  of  war-and  the  associated  links 
among  them. 

The  interaction  among  these  three  ele¬ 
ments,  as  represented  by  the  connecting  ar¬ 
rows,  depictsthecriti  cal  relationshipthatcre 
atesa"paradoxi  cal  trin  ity"  ofthesedomi  nant 
tendencies.  Clausewitz  states: 

These  three  tendencies  are  like  three  different 
codes  of  law,  deep-rooted  in  their  subject  and 
yet  variable  in  their  relationship  to  one  another. 
A  theory  that  ignores  any  one  of  them  or  seeks 
to  fix  an  arbitrary  relationship  between  them 
would  conflict  with  reality  to  such  an  extent 
that  for  this  reason  alone  it  would  be  totally 
useless.2 

Accordingly,  they  shape  the  battlefield;  if 
one  element  gets  out  of  balance,  then,  as 
Clausewitz  warns,  war  has  the  tendency  to  spi¬ 
ral  out  of  control.  He  uses  the  metaphor  of 
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Figure  1.  Clausewitzian  Trinity 
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three  magnets  to  maintain  the  necessary  bal¬ 
ance:  "Our  task  therefore  isto  develop  a  the 
ory  that  maintains  a  balance  between  these 
three  tendencies,  like  an  object  suspended 
between  threemagnets"3Warwasal  lowed  to 
spi  ral  out  of  control  in  World  War  I  astheele- 
ment  of  primordial  violence  and  passion  over¬ 
whelmed  theelement  of  reason,  which  should 
maintain  war  as  subordinate  to  policy. 

Clausewitzfurtheridentifiestheelements: 
the  primordial  violence  mainly  concerns  the 
people;  the  chance  and  probability  embodies 
the  commander  and  hisarmy  (in  thegeneric 
m i  I  i  tary  sense) ;  an  d  th e  reason  i  sth  e  respo  n  si  - 
bility  of  the  government  alone.4 

The  arrows  (and  specifically  the  direction 
of  the  arrows)  graphically  display  the  rela¬ 
tionship  and  interaction  critical  to  maintain- 
i  ng  this  balance.  The  1/1/  ar  subordinated  to  pol¬ 
icy  and  subject  to  reason  tenet  is  where 
po  I  iti  cal  obj  ecti  vesaredef  i  ned  by  thegovern- 
ment;  the  link  to  theC/iance  and  probability 
influenced  by  creativity  (the  military)  is  that 
military  strategy  isshaped  by  political  objec¬ 
tives.  This  relationship  between  the  military 
andthegovern  mentisdefi  ned  profoundly  by 
Clausewitz's  declaration  that  "the  first,  the 
supreme,  the  most  far-reaching  act  of  judg¬ 
ment  that  the  statesman  and  commander 
have  to  make  is  to  establish  by  that  test  the 
kind  of  war  on  which  they  are  embarking; 
neither  mistaking  it  for,  nor  trying  to  turn  it 
into,  something  that  is  alien  to  its  nature.” 5 

Although  people  are  inherently  a  part  of  all 
theelements,  pub  I  i  copi  n  i  on  (thepeo  pi  e’swi  1 1 ) 
influences  the  government  and  justifies  the  ef¬ 
fort  required  to  achievethepoliti  cal  objectives. 
Clause  witz's  best-  known  quote,  "War  is  merely 
the  continuation  of  policy  by  other  means," 
links  the  reason  to  the  violence.  Policy  isset  by 
thegovern  mentandshouldsubordi  natewarto 
reason.  The  "other  means"  is  violence,  and  in 
that  el  ement,  passi  on  can  causepeo  pi  eto  disre¬ 
gard  reason.  Aswi  1 1  bediscussed  later,  these  two 
elements  and  their  relationship  got  out  of  bal- 
ancedur  i  ngthe  Vi  et  nam  War.  j  ust  aswit  nessed 
in  this  conflict,  the  people's  will  definitely  in¬ 
fluences  both  the  military  and  the  govern- 
ment-a  very  critical  relationship  for  success. 


Thus,  the  Clausewitzian  Trinity  depicts  the 
necessary  and  critical  relationships  that  link 
together  the  three  elements  of  the  govern¬ 
ment,  the  peo  pi  e,  and  themi  I  i  tary  to  keep  war 
i  n  bal  ance.  M  ai  n  tai  n  i  ngthisbal  ancerestrai  ns 
war,  a  stated— if  not  al  wayspracticed— goal  for 
both  political  and  military  leaders  foil  owing 
World  War  I. 

The  peopl  e's  wi  1 1 ,  one  of  the  hardest  factors 
to  predict  correctly,  will  more  likely  remain 
strong  and  positive  when  war  is  restrained  by 
maintaining  the  necessary  balance.  Airpower’s 
capability,  when  used  to  its  maximum  poten- 
ti  al ,  can  be  a  pri  mary  factor  i  n  mai  ntai  ni  ng  th  e 
necessary  balance  in  the  Clausewitzian  Trinity. 
The  government,  and  thus  the  military,  could 
exploit  airpower  at  the  strategic  level.  It  prom¬ 
ises  an  improved  chance  of  victory  with  fewer 
casu  al  tiesthrough  itsi  n  herentcapabil  i  tiessuch 
as  speed,  flexibility,  and  maneuver  in  anew  di¬ 
mension. 

Many  of  Clausewitz's  key  concepts,  such  as 
co  n  cen  trati  o  n  of  fo  rce,  cen  tersof  grav  ity,  unity 
of  command andeffort,thecul  mi  natingbattle, 
and  the  moral  and  physi  cal  aspectsof  war,  were 
ref  I  ected  i  n  ai  r  powerth  eory .  Li  d  del  I H  art'  si  n  d  i  - 
rect  approach  is  particularly  suited  to  airpow- 
er's  capability.  After  the  protracted  bloodshed 
of  World  War  I,  airpower  theory  promised 
speed,  not  just  to  and  on  the  battlefield,  but, 
more  significantly,  to  victory.  But,  if  the  advo¬ 
cates  push  theoretical  promises  too  far  in  front 
of  practice  and  technology,  as  in  World  War  I, 
airpower  can  notl  iveuptoitsdeci  si  vepotential. 

The  Airpower  Trinity: 

An  Initial  Construct 

Clausewitz's  Trinity  defines  the  essence  of 
war;  the  Airpower  Trinity  defines  the  essence 
of  airpower  through  the  critical  (and  para¬ 
doxical)  relationship  between  theory,  technol¬ 
ogy,  and  practice.  Figure  2,  in  an  initial  con¬ 
struct,  draws  a  parallel  between  these  two 
tri  n  i  ti  es.Theasso  ci  ated  I  i  nksnecessary  to  bal¬ 
ance  these  elements  and  provide  airpower 
with  maximum  potential  (center)  will  be 
added  in  a  subsequent  figure.  Clausewitz's 
Trinity  deals  with  political  and  psychological 


Figure  2.  Airpower  Trinity 


factorssuch  asreason,  passion,  andcreativity; 
these  factors  are  also  embodied  in  the  Air- 
power  Trinity  and  exert  similar  influences. 
Creativity,  for  example,  can  "open  up  new 
doors”  in  the  development  of  new  technolo¬ 
gies,  spur  new  concepts  for  the  practice  of 
employing  new  technologies,  and  conceive 
of  a  new  theory fortheuse of  air  power.  Lead- 
ership  and  people-critical  and  necessary  in¬ 
gredients  to  employ  airpower  to  its  maxi¬ 
mum  potential— are  among  the  other  factors 
th  at  per  vadeth  etri  n  i  ty .  Fi  n  al  I  y,  ex  pe  ri  en  ce  i  s 
parti cu I  arly i  mportant  to  the  devel opment  of 
employment  practices  and  is  an  excellent 
complement  to  reason. 

Likethe  universality  of  Clausewitz's  prin¬ 
ciples,  the  key  elements  comprising  the  Air¬ 
power  T  ri  n  ity  areap  pi  i  cableto  other  serv  i  ces 
and  forms  of  warfare.  Land  and  sea  warfare 
depend  on  theblend  of  theory,  tech  not  ogy,  and 
practice  as  well.  The  proper  relationship  and 
evolution  is  similarly  critical  to  the  maxi¬ 
mum  use  of  these  military  instruments  in  a 


joint  cam  paign.AI  though  thisarti  cledoesnot 
explore  the  concept,  a  logical  extension 
would  be  a  "Joint  Force  Trinity"  construct  of 
these  elements,  with  the  "essence  of  war"  at 
thecenter.Thiswouldbehelpful  forthe  inte¬ 
gration  of  new  and  advanced  technologies 
into  weapon  and  support  systems  across  the 
spectrum  of  joint  military  force. 


The  Airpower  Trinity:  The 
Relationship  among  Theory, 
Technology,  and  Practice 


As  with  the  interconnecting  relationships 
in  Clausewitz's  Trinity,  the  relationship 
among  the  three  elements  is  the  critical  part 
of  theAi  r  powerT  ri  n  ity.  Fi  g  ure3  addsthecon- 
necting  links  that  define  this  relationship. 
The  interaction  among  these  three  elements, 
as  represented  by  the  connecting  arrows,  re¬ 
veals  a  paradoxical  relationship:  each  ele¬ 
ment  can  evolve  independently  at  its  own 
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Figure  3.  Airpower  Trinity 


pace,  yet  critical,  dependent  relationshipsex- 
ist  among  them.  Clausewitz's  statement 
above  about  the  reality  of  the  relationships 
amon  gth  eth  reeten  den  ci  esof  h  i  stri  n  i  ty  i  sdi  - 
rectlyappli  cablehere.  Theory,  technology,  and 
practice  are  "deep-rooted  in  their  subject  and 
yet  variable  in  their  relationship  to  one  an¬ 
other.  A  theory  that  ignores  any  one  of  them 
or  seeks  to  fix  an  arbitrary  relationship  be¬ 
tween  them  would  conflict  with  reality  to 
such  an  extent  that  for  this  reason  alone  it 
would  be  totally  useless”6  Accordingly,  the 
Airpower  Trinity  does  not  ignore  thiscritical 
relationship  as  each  element  evolves  and 
seeks  to  define  the  major  factors  necessary  to 
maintain  the  proper  relationships. 

The  T  heory  el  ement  pro  vi  desreason  ( par  al  - 
lei  to  the  element  in  the  same  position  in 


Clausewitz's  Trinity)  to  the  Airpower  Trinity 
as  it  defines  the  promise  and  potential  of  air¬ 
power.  It  also  drives  technology  by  establish¬ 
ing  the  requirements  of  the  capability;  addi¬ 
tionally,  it  presents  a  necessary  conceptual 
framework  to  the  Practice  element.  Doctrine 
and  theory,  obviously,  are  not  exactly  the 
same,  but  doc  tri  ne  i  sde  ri  ved  f  rom  th  e  ory  an  d 
practice.  Hence,  note  its  relative  position  in 
the  Airpower  Trinity  and  the  "back-and- 
forth"  interaction  of  doctrine,  theory,  and 
practice.  The  debatable  position  of  doctrine 
in  thetrin  itycomesfromourlackoffocuson 
it  in  the  past.  Gen  Ronald  R.  Fogleman, 
former  USAF  chief  of  staff,  explains  that  the 
"Air  Force  traditionally  has  not  thought  a  lot 
about  doctrine.”  He  further  states  that  the 
early  airmen  leaders  used  theory  to  develop 
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employment  practicesanddoctrineancThad 
doctrine  in  their  heads-they  lived  it  and 
passed  it  on."7  Consequently,  doctrine  has 
not  always  been  written.  Recently,  the  Air 
Force  set  up  a  doctri  ne  center  to  hel  p  formu¬ 
late  and  integrate  doctrine  into  Air  Force  op- 
erations-4everaging  the  trinity's  three  key 
elements. 

The  Technology  element,  through  equip¬ 
ment  and  systems,  provides  the  capability  to 
reach  airpower's  maximum  potential.  Tech¬ 
nology,  with  itsfoundationinscience,inher- 
entl  y  i  n  vo  I  ves  rea  son ,  but  i  t  al  so  req  u  i  res  peo¬ 
ple  with  creativity  to  produce  useful 
i  n  ven  ti  ons.  Al  though  mostl  y  "pushed”  by  the 
requirements  of  promising  theory,  techno¬ 
logical  advancements  sometimes  can  push 
theory  to  keep  up  with  emergingcapabilities. 
For  example,  as  satellite  technology  rapidly 
opens  up  new  opportunities  for  information 
and  weapons  use,  the  theory  of  ai  rpower  has 
been  pushed  ( parti cu  I arl yfrom thevi ew poi  nt 
of  those  wearing  pilot's  wings)  to  include 
space  and  war-fighting  concepts  in  space. 

Another  factor  that  affects  the  devel  opment 
of  technology  is  the  available  budget  for  re 
search  and  development  (R&D)  and  procure¬ 
ment  of  new  systems.  Al  though  not  a  I  arge  per¬ 
centage  of  the  total  I  ife  cycl  e  cost  for  a  wi  ng  of 
72  fighter  aircraft,  for  instance,  this  "up-front” 
investment  of  R&D  and  procurement  some¬ 
times  does  not  compete  well  with  current 
readiness  and  quality  of  life  budget  demands.8 
This  becomes  a  particularly  contentious  issue 
when  the  overall  budget  is  declining,  as  it  has 
been  in  recent  years.  Consequently,  the  avail¬ 
able  budget  to  explore  new  technologies  has 
been  reduced.  When  thisiscombined  with  the 
lack  of  a  peer  competitor  on  the  near  horizon, 
increased  modernization  funding  to  keep  our 
tech  no  logi  cal  edgeisadiffi  cultpo  si  tion  to  sup¬ 
port.  These  budget  constraints  will  have  a  sig¬ 
nificant  effect  on  the  development  of  thetech- 
nologies  required  for  such  capabilities  as 
space-based  weapons,  stealth  precision  strike 
platforms,  and  integrated  satellite  and  aircraft 
laser  systems.  Additionally,  the  budget  process 
between  the  Department  of  Defense  (DOD) 
and  Con  gresscan  someti  mesresult  i  n  i  n  con  si  s- 
tent  outcomes  and  lengthy  acquisition  pro¬ 


grams.  Th i s can  I ead  to  sys terns th at theserv  i ces 
either  do  not  want  or  have  incorporated  but 
will  be  out-of-date  by  the  time  the  system 
reaches  the  field.  This  is  another  challenge  to 
maintaining  a  balance. 

Technology  can  become  so  advanced  and 
complex  that  it  presses  the  limits  of  human 
capability.  This  is  most  evident  in  the  ad¬ 
vanced  cock  pitsof  f  u  turef  i  ghter  ai  r  craft.  The 
amount  of  information  is  so  huge  and  the 
flow  so  rapid  that  the  pilot  has  a  more  diffi¬ 
cult  ti  me  ab  sorb  ingand  processing  it  all.  This 
"information  overload"  could  marginalize 
the  technological  advance.  Additionally,  not 
only  are  the  physical  structures  of  these 
fi  ghter  aircraft  becomingmore"steal  thy; "the 
aircraft  can  "pull  moreGs"  (theforce  of  grav¬ 
ity)  than  the  human  body  is  capable  of 
withstanding.  Even  asem  ploy  ment  practices 
change  to  take  advantage  of  these  advances, 
such  as  through  the  use  of  unmanned  vehi¬ 
cles,  the  human  is  still  necessary  somewhere 
"in  the  loop."  This  potential  lylimitstechnol- 
ogy.  Consequently,  both  of  these  elements 
must  be  developed  in  tandem  so  that  they 
maximize  their  contribution  to  ai  rpower. 

While  necessity  fosters  invention,  tech- 
nol  ogyalsohasitslimits.Theulti  mate"high 
ground"  to  employ  airpower  is  from  space, 
but  satellites,  lasers,  and  spaceships  are  not 
yet  advanced  enough  in  theop  era  tional  area 
todothepracti  cal  weapon  ized  missions. The 
key  isthat  as  technology  advances,  it  must  be 
through  concurrent  and  integrated  develop¬ 
ment  with  theory  and  practice.  If  not,  the  Air¬ 
power  Tri  nity  wi  1 1  n ot  be  i  n  bal ance  to  "feed 
th  e  cen  ter. "  To  geth  er  th  e  el  e  mentssh  ape  ai  r- 
power's  potential.  Without thissynergy,  air¬ 
power  will  not  provide  its  maxi  mum  poten¬ 
tial— the  ability  to  restrain  warfare  through 
quick,  decisive,  and  low-casualty  outcomes. 
Thebal anceof theory, practice,  andtechnology 
will  be  attained  only  through  the  lessons  of 
history  that  follow. 

Beginning  the  Journey  of 
Airpower  Evolution:  World  War 
I  and  World  War  II 
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The  evolution  of  the  theory  of  airpower, 
the  technology  that  enables  capability,  and 
employment  practice  took  time.  Each  of 
these  elements  developed  individually,  but 
there  were  also  natural  relationships  be¬ 
tween  them  that  influenced  this  evolution. 
Ai  rpower  changed  the  con  duct  of  war  i  m  me 
di  atel  y  at  the  tacti  cal  I  evel ;  ai  rpower  as  a  de 
cisive factor  at  the  strategic  level  took  a  bit 
longer  to  emerge.  However,  in  comparison 
to  the  history  of  warfare,  the  ti  me  frame  was 
relatively  short— about  75  years  (from  World 
War  I  to  Desert  Storm).  And,  in  several  lim¬ 
ited  cases,  airpower  provided  strategic  deci¬ 
siveness  earlier  than  that.  The  challenge,  of 
course,  isto  ensure  that  airpower  evolution 
con  tin  uessuchthatitprovidesitsmaxi  mum 
potential  in  future  conflicts. 

In  World  War  I,  application  of  early  the¬ 
ory  did  not  immedi  atelymakeai  r  power  ade 
cisive factor.  Clausewitz,  obviously,  did  not 
address  airpower  specifically,  and  a  transla¬ 
tion  of  his  theories  to  this  instrument  had 
notyet  hap  pened.  Si  ncetherewasno  written 
airpower  theory,  development  happened 
concurrently  with  practice,  and,  even  then,  it 
was  not  widely  disseminated.  The  three  ele 
ments  of  the  Airpower  Trinity  were  not  in 
bal  ance.  The  potential  promised  bytheearly 
advocates  was  way  "out  in  front"  of  what 
technology  could  provide.  This  lack  of  tech- 
nol  ogi  cal  capabi  I  ity  restrai  nedempl  oyment. 
Duringtheensuing  years,  ai  rpower  enth  u  si  - 
asts  such  as  Giulio  Douhet,  Gen  Billy 
Mitchell,  and  Sir  Hugh  Trenchard  addressed 
airpower  theory  directly— using  many  of 
Cl  ausewitz's  concepts  of  war  fare.  These  men 
recognized  that  airpower,  with  its  ability  to 
maneuver  in  the  new  dimension  of  air,  was 
the  technological  advancement  to  change 
the  face  of  the  World  War  I  battlefield,  de 
spite  these  initially  limited  results.  They 
promised  that  the  next  war  would  be  differ¬ 
ent. 

In  the  years  leading  upto  World  War  II, 
Army  Ai  r  Corps  strategi  sts  at  the  Ai  r  Corps 
Tactical  School  (ACTS)  developed  and 
taught  five  core  principles,  derived  from 
Mitchell's  vision,  to  guide  the  develop¬ 
ment  of  airpower: 


Gen  Benjamin  D.  Foulois  at  Colombey-les-Belles, 
France,  during  World  War  I.  The  early  airmen  leaders 
used  theory  to  develop  employment  practices  and 
doctrine  and  “ had  doctrine  in  their  heads — they  lived  Hand 
passed  it  on.  ” 

1.  Modern  great  powers  rely  on  major  industrial 
and  economic  systems.  .  .  .  Disruption  and 
paralysis  of  these  systems  undermines  both 
the  enemy's  capability  and  will  to  fight. 

2.  Such  major  systems  contain  critical  points 
whose  destruction  will  break  down  these 
systems,  and  bombs  can  be  delivered  with 
adequate  accuracy  to  do  this 
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3.  Massed  ai  r  forces  can  penetrate  ai  r  defenses 
without  unacceptable  losses  to  destroy 
selected  targets. 

4.  Proper  selection  of  vital  targets  in  the 
industrial/economic/social  structure  of  a 
modern  industrialized  nation,  and  their 
subsequent  destruction  by  air  attack,  can 
lead  to  . .  .  victory  through  air  power. 

5.  If  enemy  resistance  still  persists  after 
successful  paralysis  of  selected  target 
systems,  it  may  be  necessary  as  a  last  resort 
to  apply  force  upon  the  sources  of  enemy 
national  will  by  attacking  cities.  (Emphasis 
in  original)9 

Theseprinci  pi  esseemed  also  to  reflect  the 
pages  on  "center  of  gravity"  and  "national 
will”  in  Cl ausewitz's On  War.10  Moreover,  as 
a  foundation  for  strategic  bombing  during 
the  war,  the  pri  nci  pies  reflected  the  core  be¬ 
lief  i  n  thedeci  si  venatureof  ai  r  power.  I  n  par- 
ticular,  the  statement  that  the  "proper  selec¬ 
tion  of  vital  targets. . .  and  their  subsequent 
destruction  by  air  attack,  can  lead  to  ...  vic¬ 
tory  through  air  power”  (principle  4)  im¬ 
plied  that  victory  could  be  achieved  follow¬ 
ing  this  prescri  ption. 

However,  again,  the  Airpower  Trinity  was 
not  in  balance.  The  theory  derived  from  the 
ACTS  pri  n  ci  pi  es  was  val  i  d  and  proven  i  n  I  ater 
con  f I  i cts,  but " vi ctory  through  ai r  power"  di d 
not  occur  in  World  War  II.  Airpower  did 
make  significant  contributions-m  some  bat- 
tl  es  at  the  tacti  cal  I  evel ;  others,  such  as  i  n  the 
ultimate  surrender  of  Japan,  at  the  strategic 
level.  In  practice;  airpower  was  a  part  of  the 
overall  campaign  in  most  battles,  but  it  was 
not  employed  to  utilize  its  maximum  poten¬ 
tial.  Theory  required  airpowerto  beapri  mary 
and  integral  part  if  it  was  to  be  a  decisive  fac¬ 
tor  in  the  joint  campaign.  There  were  some 
attemptsbyjoint staffs,  most  notably  theBrit- 
ish  joint  staff,  in  operations;  however,  the 
lack  of  centralized  control  of  air  assets  se¬ 
verely  limited  effectiveness  and  positive  im¬ 
pact.  The  promises  of  Doublet,  Mitchell,  and 
the  ACTS  were  not  fu If  i  1 1  ed. 

Thereal  ityofemploymentpract/ce  proved 
morediffi  cultandcomplexthan  theory  sug¬ 
gested.  Again,  technology  I imitedcapabi  I  ity. 


Even  with  the  most  sophisticated  bombsight, 
World  War  II  aviators  were  unableto  deliver 
the  promised  precision  bombing.  This  capa¬ 
bility  was  a  must  to  fulfill  the  ACTS  fourth 
principle  (and  promise).  Additionally,  the 
"will  of  the  people,"  a  critical  relationship  in 
Clausewitz's  Trinity,  significantly  affected 
the  balance  of  the  Airpower  Trinity  as  well. 
Two  oc  cu  r  ren  ces  i  n  the  use  of  ai  r  po  wer  by  th  e 
enemy  forces  reveal  the  complex  nature  of 
balancing  theory  and  practice. 

Intended  to  have  a  positive  effect,  the 
bomb  i  ng  of  Pearl  H  ar  bor  and  the  ai  r  stri  kes 
on  London  during  the  Battle  of  Britain  had 
unexpected  and  opposite  effects  for  the 
Japanese  and  the  Germans.  In  each  case, 
the  in  tent  wastouseair  power  strategi  cal  I  y, 
to  destroy  the  will  of  the  people  to  resist. 
Yet,  these  bombings  solidified  rather  than 
shattered  public  will.  In  fact,  the  reaction 
of  theAmeri  can  peo  pi  eto  the  Pearl  Harbor 
bombings  pushed  the  wavering  Roosevelt 
administration  into  the  war.  Clearly,  the 
leaders  of  Japan  and  Germany  did  not  fully 
under  standthenatureofwarwith  regardto 
the  will  of  the  people.  However,  an  impor¬ 
tant  lesson  about  employment  was  univer¬ 
sally  learned:  air  superiority  wasa  require¬ 
ment  for  any  successful  operation.  Still, 
ai  r  powertheory  prom  ised  morethan  ai  r  su¬ 
periority.  The  good  news  was  that  the  vi¬ 
sion  of  that  f  ul  ly  realized  promise  could  be 
seen  more  clearly  at  the  end  of  the  war. 

Korea  and  Vietnam:  Limited 
Wars,  Limited  Use 

In  the  Korean  and  Vietnam  limited  wars, 
with  their  unclear  nature  and  restrained 
conduct,  Clausewitz's  Trinity  was  forced 
out  of  bal  ance.11  Po  I  i  ti  cal  obj  ecti  ves  (reason ) 
werenotproperlycon  nectedto  mili  taryob- 
jec  ti  ves  and  em  pi  oy  ment  (theothertwo  el  e- 
ments).  In  the  Airpower  Trinity,  technology 
hadclosedthe  gap  between  pro  m  i  se  an  d  ca- 
pability  (for  example,  jet  engines  signifi¬ 
cantly  i  m  proved  speed,  and  up  graded  weap¬ 
ons  deli  very  systems  provided  more  precise 
bomb  i  ng) .  But  even  with  thi  stech  no  I  ogi  cal 
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advantage,  airpower  was  not  employed  as  an 
intendeddeci  sivefactor.Eventhoughtacti  cal 
employment  of  airpower  saved  the  US  Army 
from  defeat  early  in  the  Korean  conflict,  air¬ 
power  was  not  an  integral  part  of  Gen 
Douglas  MacArthur's  overall  battle  plan. 
Also,  this  conflict  occurred  relatively  soon 
after  the  establishment  of  the  United  States 
Air  Force  as  a  separate  service,  at  a  time 
when  early  emphasis  was  on  strategic  nu¬ 
clear  deterrence  and  heavy  bombers. 

The  Vietnam  War,  also  fought  in  the 
shadow  of  the  cold  war,  saw  airpower  em¬ 
ployed  in  a  limited  and  disparate  fash¬ 
ion— U  ke  the  rest  of  the  US  mi  I  itary  force.  Ai  r- 
power  had  not  been  "unleashed"  to  fully 
exploit  its  capabilities  for  maximum  impact. 
Th  i  s  was  pri  mari  I  y  due  to  po  I  i  ti  cal  con  si  d  era- 
tions(WhiteHouse control  of  targeting,  etc.) 
that  impacted  and  constrained  employment 
practice— a  critical  element  of  the  Airpower 
Trinity.  Also,  the  lack  of  centralized  control 
over  all  theairassetsagaindi  lutedtheabil  ity 
to  maximize  the  force.  Air  campaigns  like 
Rolling  Thunder  and  Linebacker,  while  ac¬ 
complishing  some  limited  tactical  success, 
could  not  provide  a  decisive  factor  without 
integration  into  an  overall  joint  war  effort. 

Israeli  Success  in  the  Six- Day 
War  and  the  Bekaa  Valley: 
Airpower  Trinity  in  Balance 

The  maximum  potential  of  this  unique 
capability  is  achievable.  The  success  of  Is¬ 
raeli  airpower  in  the  1967  Arab-1  sraeli  War 
and  the  Bekaa  Valley  air  campaign  in  the 
1982  Lebanon  war  showed  that  airpower 
could  be  a  decisive  factor.  These  successes 
occurred  when  the  available  theory, 
technology,  and  practice  concepts  sup¬ 
ported  each  other  in  the  strategic  applica¬ 
tion  of  airpower.  Airpower  had  finaily  ful¬ 
filled  the  early  promises,  albeit  on  a 
relatively  small  scale.  In  both  conflicts,  the 
Israeli  leaders  showed  a  clear  understand¬ 
ing  of  Clause-witzian  theory;  the  trinity 
and  its  I  ink-ages;  Lid  del  I  Hart'sindi  rect  ap¬ 
proach;  and  the  principles  of  surprise,  de¬ 


ception,  and  concentration  of  forces  that  air¬ 
power  could  exploit.  They  also  understood 
the  el  ementsof  theAi  r  powerT  ri  n  ity  and  thei  r 
relationships. 

At  0745  on  Monday,  5  June  1967,  Israel 
used  the  element  of  surprise  (the  principle 
of  war  that  is  airpower's  strongest  advan¬ 
tage)12  to  launch  a  preemptive  strike  at  two 
dozen  Arab  air  bases  in  Egypt,  Syria,  Jordan, 
and  Iraq.  This  precisely  timed  and  coordi¬ 
nated  strike  consisted  of  two  80-minute  at- 
tacksthat  destroyed  theoffensive  potential 
of  the  Arab  air  forces.  In  this  first  three 
hours  of  the  war,  387  Arab  ai  rcraft  were  de¬ 
stroyed,  and  Egypt's  air  force,  the  largest  in 
the  Arab  world,  went  from  520  planes  to 
220. 13  With  early  air  supremacy,  the  Israeli 
Air  Force  (IAF)  could  provide  timely  inter¬ 
diction  and  close  air  support  that  enabled 
the  ground  forces  to  accomplish  magnifi¬ 
cent  feats. 

General  Hod,  commander  of  the  IAF, 
when  asked  how  it  managed  such  unprece¬ 
dented  success,  stated  four  key  reasons:  six¬ 
teen  years  of  pi  an  n  i  n g  f o r  th e  i  n  i  ti  al  80  mi  n- 
utes,  good  intelligence  about  the  enemy, 
flexi  bleandcentral  ized control  oftheairas- 
sets,  and  skilled  execution.14  Although  the 
Israeli  strategy  relied  heavily  on  Liddell 
Hart's  theory  (when  using  its  inherent  ad¬ 
vantage  of  surprise,  ai  rpower  i s  both  the  ul  - 
ti  mateindi  rect  approach  and  acriti  cal  force 
multiplier  for  a  numerically  inferior  mili¬ 
tary),  Clausewitzian  theory  was  clearly  rec¬ 
ognized  (war  plans  supporting  clear  politi¬ 
cal  objectives,  and  the  criticality  of  the 
human  factor  in  war).  Strategically,  Israel 
knew  that  victory  had  to  be  quick  and  deci¬ 
sive.15  Surprise  was  the  key  to  success;  air¬ 
power,  with  itsspeed,  range,  flexi  bil  ity,  and 
ability  to  directly  attack  enemy  centers  of 
gravity,  was  the  only  force  that  could  pro- 
vi  de  a  deci  si  vebl  ow.  Ai  r  power  seal  ed  I  srael  i 
victory  within  hours  of  the  first  strike.  This 
was  the  promise  of  airpower  theory;  the 
available  tech nol ogy  provided  the  necessary 
capabil  ity;andthelAFpi  lotsexploited both 
in  theiremploymentpract/ce.  The  Airpower 
Trin  itywasin  bal  anceatthispointintime. 
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Thelsraeli  airoperationoverLebanon  in 
1982,  although  very  limited  in  scope,  ob¬ 
jectives,  and  the  number  of  participants, 
requires  mention  in  light  of  the  decisive 
nature  of  airpower  for  at  least  three  rea¬ 
sons.  First,  airpower  probably  prevented  a 
future  war  with  the  absol  ute  destructi  on  of 
the  Syrian  forces.  Accomplished  very 
quickly  and  with  very  few  casual  ties,  the  air 
war  in  the  Bekaa  Valley  exhibited  almost 
perfect  employment  by  the  IAF  in  the 
eight-minute  battle.  Second,  this  air  cam¬ 
paign  constituted  the  first  full-scale  test  of 
current-generation  American  technology  in 
tactical  aircraft  and  weapons.16  But,  al¬ 
though  there  were  lessons  to  be  learned 
about  technology  of  weapons  and  equip¬ 
ment,  a  more  important  lesson  was  about 
airpower  employment  practices.  H i gh- 
technology  weapons  are  required  in  a  real¬ 
time  electronic  warfare  environment,  but 
to  be  decisive,  airpower  still  must  be  em¬ 
ployed  using  the  basic  principles  of  war. 
Third,  i  t  was  also  about  the  hu  man  factor  in 
war.  In  the  end,  despite  divergent  military 
philosophies  and  more  sophisticated 
Ameri  can  equi  p  ment,  theSyri  answeresi  im¬ 
ply  outfl  own  and  outfought  by  thelsraeli  s. 

Desert  Storm: 

Our  Theory,  Practice,  and 
Technology  Balanced  in  the 
Airpower  Trinity 

In  August  of  1990,  Saddam  Flussein 
boldly  stated,  "The  United  States  relies  on 
the  Air  Force  and  the  Air  Force  has  never 
been  the  decisive  factor  in  abattleinthehis 
tory  of  wars."17  Fie  was  right  about  the 
United  States  Air  Force  up  to  that  time,  but 
he  obviously  was  not  a  student  of  the  evolu¬ 
tion  of  airpower— or,  for  that  matter,  of  mili¬ 
tary  strategy.  Con  sequently,  Sad  dam  I  i  vedto 
regret  hisstatement.  From  the  first-night  re¬ 
ports  of  F-117s  and  Tomahawk  cruise  mis¬ 
siles  striking  Baghdad  (via  live  CNN  report¬ 
ing)  to  nightly  precision  bombing  videos,  it 
became  evident  that  this  war  was  different. 


The  Oman  Coast  and  Saudi  Arabia  from  shuttle  Colum¬ 
bia.  While  necessity  fosters  invention,  technology  also 
has  its  limits:  the  ultimate  “high  ground”  to  employ 
airpower  is  from  space,  but  satellites,  lasers,  and 
spaceships  are  not  yet  advanced  enough  in  the 
operational  area  to  do  the  practical  weaponized  missions. 
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The  U  ni  ted  States  was  at  a  poi  nt  i  n  ti  me  when 
theory,  technology,  and  practice  converged  at 
the  ri  ght  ti  mean d  pi  aceto  al  I  ow  em  pi  oy  ment 
of  airpower  to  its  maximum  potential.  The 
Airpower  Trinity  was  in  balance  and,  as  such, 
played  a  prime  role  in  the  balance  of  the 
Clausewitzian  Trinity.  As  David  Hackworth 
concluded,  "Air  power  did  a  most  impressive 
job  and  virtually  won  this  war  by  itself."18 
Based  on  the  objectives  of  this  war,  airpower 
could  not  have  "won  it  by  itself,"  but  it  was 
the  decisive  factor  in  the  quick,  low-casualty 
allied  victory. 

While  airpower  theory,  in  general,  prom¬ 
ised  the  decisive  battle,  written  US  Air  Force 
doctri  ne  was  mi  red  i  n  the  col  d  war.19  The  ba- 
si  c  doctri  ne  manual ,  Ai  r  Force  M  anual  (AFM ) 
1-1,  Basic  Aerospace  Doctrine  of  the  United 
States  Air  Force,  was  dated  16  March  1984  and 
had  not  changed  significantly  since  1959. 20 
Consequently,  approaching  the  Persian  Gulf 
War,  airpower  leaders  did  not  have  a  written 
doctri  neon  which  to  base  a  conventional  air 
campaign  plan.  However,  they  did  have  un¬ 
written  doctrine  that  had  been  developed 
through  their  many  experiences  and  study  of 
the  best  concepts  of  such  theorists  as  Clause 
witz,  Liddell  Hart,  and,  of  course,  Mitchell 
and  Douhet.  Luckily,  there  were  Air  Force 
leaders,  like  the  early  airmen,  who  under¬ 
stood  these  concepts  of  theory  and  had  them 
"written  down  in  their  minds, "Gen  Chuck 
Horner,  Brig  Gen  Buster  Glosson,  and  Col 
John  Wardentonamethemostvisi  ble.  Colo¬ 
nel  Warden  had  laid  thefoundation  of  an  air 
cam  paign  in  hisbookTheAirCam paign: Plan¬ 
ning  for  Combat.  He  led  the  joint  working 
group  that  took  his  European  theater  plan 
and  built  the  initial  part  of  the  comprehen¬ 
sive,  integrated  Desert  Storm  air  campaign. 

Thesel  ead  erscertai  n  I  y  un  derstood  Cl  ause- 
witz's  concept  of  the  center  of  gravity  (see 
end  notelOj.Warden’smodified  and  updated 
version  of  the  center  of  gravity  with  his  five 
concentric  rings  became  the  central  focus  of 
the  air  campaign.21  Gen  Colin  Powell,  com¬ 
menting  on  Warden’s  concept  at  one  of  the 
first  strategy-planning  meetings  in  August 
1990,  stated  that  "Warden's  approach  could 
destroy  or  severely  cripple  the  Iraqi  re 


gi  me. " 22 1 1  remai  n  ed  th  e  h  eart  of  th  e  ai  r  cam- 
paign.  With  initial  domestic  public  support 
tenuous  due  to  a  vivid  memory  of  the  pre 
tracted  and  costly  Vietnam  War,  a  quick  crip¬ 
pling  of  Iraq's  war-fighting  capability  was  re¬ 
quired.  Additionally,  the  fragile  nature  of  the 
coalition  added  a  further  requirement  for  a 
quick  war,  with  low  loss  of  allied  lives  and 
minimal  collateral  damage.  A  mandate  from 
the  United  Nations  and  our  allies-as  well  as 
domestic  public  support— gave  the  United 
Statesth  eopportunityto"unl  eash  "air  power. 
Tosumupthephi  losophyintrueClausewitz- 
ian sense, General  Powell  ex plainedthebattle 
plan:  "We  were  using  our  airpower  first . .  .to 
render  the  enemy  deaf,  dumb,  and  blind. . . . 
Our  strategy  in  going  after  this  army  is  very 
simple;  first  we  are  going  to  cut  it  off,  and 
then  we  are  going  to  kill  it."23 

Th  e  ai  r  cam  pai  gn  was  car  ri  ed  o  ut  by  an  em¬ 
ployment  concept  of  simultaneous  and  syn¬ 
chronized  strikes,  mass  and  concentration  of 
forces,  surprise  and  deception,  outstanding 
intelligence,  and  flexibility  through  central¬ 
ized  control— all  universal  principles  of  war¬ 
fare.  As wi  th  th  e  evo  I  u  ti  o  n  of  tech  n  ol ogy,  th  ese 
employment  practices  were  perfected  over 
many  years.  Airpower  clearly  benefited  from 
atransfor  mati  on  i  n  theway  USforcestrai  n  for 
com  bat. Thiswastruefortheenti  rejoint  arms 
team.  AsoneArmy  gen  eral  offi  cer  stated,  "We 
didn't  start  winning  this  war  last  August.  We 
started  winningthiswarten  to  fifteen,  if  not 
twenty  years  ago. " 24  Th i s  appl  i  ed  to  Ai  r  Force 
training  as  well. 

Doctrine  had  advanced,  not  in  the  written 
form  of  AFM  1-1,  but  in  other  written  forms 
such  as  journals  and  reports.  This  was  sup¬ 
ported  by  changes  in  employmentpract/cesat 
large-scale  exercises  like  Red  Flag,  which  be 
gan  af  ter  th  e  Vi  et  n  am  W  ar,  an  d  si  g  n  i  f  i  can  t  o  r- 
ganizational  changes  in  flying  units  in  the 
early  1990s.  Finally,  probably  the  key  reason 
forairpower'sdeci  sivenaturewasthecentral- 
ized  control  of  all  air  assets  by  one  com¬ 
mander,  the  joint  force  air  component  com¬ 
mander.  Through  one  integrated  air  tasking 
orderforall  coalition  airforces,  General  Hor¬ 
ner  directed  air  assets  to  the  missions  that 
would  provide  the  most  decisive  impact.  At 
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long  last,  the  theory  element  and  th epractice 
element  were  in  balance  with  the  tech  nol  ogy 
element. 

"The  technology  finally  caught  up  with 
the  doctrine,"  proclaimed  Gen  Michael  Du¬ 
gan,  former  Air  Force  chief  of  staff,  as  he  as¬ 
serted  the  vindication  of  precision  bomb¬ 
ing.25  Dramatic  improvements  in  precision 
weap  onsand  stealth  tech  nol  ogy  pro  vi  ded  the 
necessary  means  to  reach  the  ambitious  ends 
of  the  air  campaign.  Attacking  the  will  of  the 
populace,  while  minimizing  collateral  dam¬ 
age— once  only  a  promise-was  now  a  reality. 
Additionally,  technology  improvements  in 
many  other  areas  like  communications,  sen¬ 
sors,  and  aircraft  production  and  mainte¬ 
nance  resulted  in  superior  intelligence  and 
situational  awareness,  nearly  flawless  syn¬ 
chronization  of  simultaneous  missions,  very 
h  i  gh  ai  r  craft  so  r  ti  e  rates,  an  d  even  i  m  med  i  ate 
bomb  i  ng  results  sentto  I  ead  ersi  n  Ri  yadh  and 
Washington.  This  mini  mizedthe"Doverfac- 
tor"  ( bod  i  esar  ri  v  i  ng  at  Do  ver  AFB,  Del  a  ware) 
byreducingthelossof  Ameri  can  livesandthe 
"CNN  factor"  (immediate,  real-time  TV  cov¬ 
erage)  by  providing  very  successful  targeting 
video.  Airpower  provided  an  overwhelming, 
technologically  superior,  decisive  force— the 
American  "way  of  war"  continually  pro¬ 
moted  by  General  Powell. 

The  Future  for  Decisive 
Airpower 

"Billy  Mitchell  was  right."  Hung  above  the 
door  at  USAF's  Air  Command  and  Staff  Col- 
legeduringDesertStorm,thissayingisfi  nally 
more  than  theory-at  least  for  this  war.  Air¬ 
power  can  and  did  provide  a  decisive  contri¬ 
bution  to  thefi  nal  outcomeofthatwar.  How¬ 
ever,  now  i  n  an  other  peri  od  of  peace  ti  me,  the 
challenge  is  to  keep  the  elements  of  the  Air¬ 
power  Trinity  in  balance  for  the  next  war. 

I  n  the  expected  conflicts  of  today  and  to¬ 
morrow,  airpower,  like  land  or  sea  power, 
can  notprovidethesolemeansto all  ends.  De¬ 
pending  on  the  purpose  and  nature  of  the 
conflict-and  the  intended  political  objec- 
tives--the  relative  importance  and  contribu¬ 


tion  of  air,  land,  and  sea  forces  vary.  These 
forces  are  intended  to  work  together  to 
achieve  the  military  objectives.  However, 
even  if  oneof  the  goals  isto  move  an  enemy's 
army,  airpower  can  provide  the  decisive 
means  to  this  end.  Without  it,  the  accom¬ 
plishment  of  that  objective  may  be  threat¬ 
ened  or  require  a  very  high  price  in  terms  of 
I  i  ves  I  ost  an  d  ma  te  ri  al  reso  u  rcesex  pen  ded .  To 
this  end,  employment  practices  must  keep 
pace  with  theory  and  tech  nol  ogy  advancements 
to  ensure  that  the  Air  Force  fights  Powell's 
"way  of  war." 

United  States  ai rpower  doctrine  (AFM  1-1, 
March  1992)  describes  the  basic  principles 
and  tenets  for  the  effective  application  of  air¬ 
power.  The  unique  capability  of  airpower  to 
operate  from  the  "high  ground"  meansthatit 
can  be  employed  quickly,  anywhere  needed, 
against  any  facet  of  enemy  power.26  Derived 
through  ex  peri  ence,thiscur  rent  doctrine,  dy¬ 
namic  and  flexible  like  airpower,  allows  for 
advancesintech  nol  ogy  and  threats,  as  well  as 
chan  ges  i  n  warfare.  1 1  ref  I  ects  a  core  bel  i  ef  i  n 
the  decisive  nature  of  airpower  with  thedefi- 
nition  of  strategic  air  warfare  as 

ai  r  combat  and  supporti  ng  operati  ons  desi  gned 
to  effect,  through  the  systematic  appl  ication  of 
force  to  a  selected  series  of  vital  targets,  the 
progressive  destruction  and  disintegration  of 
the  enemy's  war-making  capacity  to  a  point 
where  the  enemy  no  longer  retainstheabilityor 
the  wi  1 1  to  wage  war.2  7 

Theory  and  doctrine  will  continue  to  evolve, 
asthey  must,  to  maximize  and  ex  ploittheca- 
pability  of  airpower. 

Accordingto  Clausewitzian  theory,  thena- 
ture of  war  istimeless.  But  not  so  forthecon- 
duct  of  war— it  changes  with  advances  in  tech¬ 
nology.  In  turn,  technology  drives  practice, 
with  theory  a  critical  factor  in  both.  Desert 
Storm,  a  balance  of  airpower  theory,  technol¬ 
ogy,  and  practice,  could  be  the  culmination  of 
atechnologi  cal  revolution, amid phasetest of 
theevolution,orthevergeofthenextrevo  lu- 
tion  in  weapons  and  warfare.  As  weapons  be¬ 
come  more  precise,  with  betterstandoffcapa- 
bi I ity,  satellites  will  move  the  "high  ground" 
further  up  into  space.  This  development, 
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along  with  the  development  of  information 
warfare,  will  very  likely  make  tomorrow's 
wars  quite  different  from  the  ones  we  know. 
Employment  practices  and  theory  (and  doc¬ 
trine)  will  become  more  critical  as  future 
technology  promises  a  capability  to  conduct 
warfare  more  cleanly— rn  a  precise,  limited, 
almost  bloodless fashion-and  quickly. 

Future  Air  and  Space 
Operations 

Thisquestion  about  whether  Desert  Storm 
and  the  technologies  employed  constitute  a 
revolution  in  military  affairs  (RM  A)  has  been 
widely  discussed.  Certainly,  these  techno¬ 
logical  advances  resulted  in  a  high-intensity 
battlefield,  a  "hyperwar,"  that  was  a  pro¬ 
found  change  in  the  conduct  of  war.  James 
Fitzsimmonds,  an  Army  officer  writing  in  a 
1995  arti  cle,descri  bedmanyoftheadvanced 
technologies  used  during  Desert  Storm  that 
will  shape  the  future  battlefield: 


Advanced  sensors  and  communications  now 
provide  much  greater  information  about  the 
enemy  as  wel  I  as  a  hi  gher  degree  of  operational 
control  over  our  own  forces.  Stealth  and 
precision-guided  warheads  have  reduced 
significantly  the  number  of  platforms  and 
amount  of  ordnance  necessary  to  destroy 
individual  targets.  Conventional  weapon 
lethality  has  increased,  while  attrition  and 
collateral  damage  have  been  significantly 
reduced.  These  developments  portend  perhaps 
an  entirely  new  regime  of  high-technology 
warfare  in  the  early  21st  century.28 

Lt  Gen  David  McCloud,  USAF,  director  of 
JCSJ8,  echoed  this  assessment,  listing  stealth, 
computers/stems,  lasers,  and  information  sys¬ 
tems  as  revolutionary  technologies  that  will 
h el p  ch an ge  th e f utu re  battl e  space.  His  defini¬ 
tion  of  a  "revolutionary  technology”  focused 
directly  on  the  operational  environment:  a 
technology  that  war  fighters  can  use.  The  op¬ 
portunity  that  the  United  States  has  to  merge 
these  technologies  into  future  weapon  systems 
means,  ac  cord  ingto  General  McCloud,thatthe 
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"relative  U.S.  military  capabilities  will  un¬ 
dergo  stunning  improvements  by  2010."29 

Whether  we  have  experienced  an  RM  A  or 
not,  onethi  ngon  which  every onecan  agreeis 
that  the  battlefield  will  bedifferent  in  thefu- 
ture.  The  CJCS's Joint  Vision  (JV)  2010  recog¬ 
nizes  this  fact  and  sets  the  goal  of  "full  spec¬ 
trum  domi  nance"  by  the  United  States  across 
th  e  ran  ge  of  m  i  I  i  tary  o  p  era  ti  o  n  s  i  n  th  ef  u  tu  re. 
Gen  John  Shal ikashvi I i's  vision  is  American 
capability  to  dominate  any  opponent^full 
spectrum  dominance  is  to  be  the  key  charac¬ 
ter  i  sti  cfor  our  armed  forcesto  ach  ievethi  svi - 
sion  .JV  2010  provides  the  conceptual  tem¬ 
plate  to  "leverage  technological 
opportunities  to  achieve  new  levels  of  effec¬ 
tiveness  in  joint  warfighting.”  Each  service, 
through  the  application  of  new  operational 
concepts,  is  expected  to  develop  its  "unique 
capabilities  within  a  joint  framework  of  doc¬ 
trine  and  programs.”  These  new  operational 
concepts  are  dominant  maneuver,  precision 
engagement,  full  dimension  protection,  and 
focused  logistics.  Power  projection  remains 
one  of  two  fundamental  strategic  concepts  of 
our  mi  I  i  tary  strategy;  accord  i  ngl  y,  I  ong-  range 
precision  capability  is  a  necessary  integral 
part  of  power  projection  and  is  a  "key  factor 
in  future  warfare."30 

Airpower  will  play  a  significant  role  in 
achievi  ng  this  goal .  The  USAF  fol  low-on  strate¬ 
gic  vi  sion  to  "Global  Reach-Global  Power"  was 
recently  published  under  the  title  Global  En¬ 
gagement:  A  Vision  for  the  21st  Century  Air  Force. 
This  USAF  vision  for  the  first  quarter  of  the 
twenty-first  century  states  that  full  spectrum 
dominance  depends  on  the  inherent  strengths 
of  modern  air  and  space  power-speed,  global 
range,  stealth,  flexibility,  precision,  lethality, 
global/theater  situational  awareness,  and  stra¬ 
tegic  perspective.31  While  air  and  space  power 
residesin  all  theservices,theUSAirForceisthe 
lead  service  for  employing  this  capability. 
Hence,  its  vision  and  planning  for  the  future 
will  be  used  in  this  discussion. 

This  new  vision  details  how  the  US  Air 
Fo  reef  i  tsintothenationalsecuritystrat  egy  of 
"Engagement  and  Enlargement"  and  the  na¬ 
tional  mili  tary  strategy  (NMS).TheNMScen- 


ters  around  two  major  concepts  to  meet  the 
securitychal  lengesofthenew century: global 
presence  and  power  projection.  Since  these 
challenges  will  occur  across  a  wide  range  of 
contingencies,  the  joint  force  commander 
will  demand  flexible  capabilities.  The  Air 
Force  contributes  these  capabilities  to  the 
jointteamthrough  its"corecompeten  cies"  of 
air  and  space  superiority,  global  attack,  preci¬ 
sion  en  gagement,  rapi  d  gl  obal  mo  bi  I  ity,  agi  I  e 
combatsupport,andinformationsuperiority. 
Former  secretary  of  the  Air  Force  Sheila 
Widnall  points  out  that  coping  with  the  new 
challenges  and  their  effect  on  the  battlefield 
"was  no  accident.”  The  Air  Force  anticipated 
this  new  way  of  war  because  "of  vision,  sys¬ 
tem  atic  plan  ningand  in  vest  ingin  our  people, 
and  the  right  modernization  programs."32 

The  Airpower  Trinity— 
Maintaining  the  Balance 

Maintaining  the  balance  in  the  Airpower 
Trinity  requires  deliberate  planning  and  exe¬ 
cution.  Vision  has  been  theword  used  in  most 
of  the  documents  relating  to  future  opera¬ 
tions.  Vision  is  not  exactlythesameas  theory, 
but  for  the  purposes  of  projecti  ng  the  future, 
the  airpower  advocates  of  today-our  air¬ 
power  theorists— use  vision  to  explain  what 
airpower  hopes  to  do  for  warfare.  This  is 
where  v/ sion  (theory)  pushes  technology  to  pro¬ 
duce  the  necessary  capability,  but  this  vision 
is  possible  only  when  the  advocates  have 
some  glimpse  of  the  "art  of  the  possible." 

For  example,  with  such  a  glimpse,  the 
authors  of  Battlefield  of  the  Future:  21st  Cen¬ 
tury  Warfare  Issues  identi  fied  four  new  poten¬ 
tial  warfare  areas:  space  warfare,  precision 
strike,  dominating  maneuver,  and  informa¬ 
tion  warfare33  Space  warfare,  by  extension,  is 
in  airpower's  domain  (more  specifically,  air 
and  space  power's  domain  in  the  future). 
George  Friedman,  who  heads  the  Strategic 
Fore  cast  ingGroup,arguesinhisbookTheFu- 
tureof  W  arthat  "the  ageof  the  gun  isoverand 
thefuture  isthe  age  of  precision-guided  mu¬ 
nitions  or  smart  weapons.  He  who  controls 
space  controls  the  battlefield.”  He  adds  that 
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the  United  States  will  have  the  edge  in  the 
twenty-first  century  due  to  high-speed  mis¬ 
siles  and  space-based  reconnaissance  to 
gather  information  and  quickly  disseminate 
it.34  Precision  strike,  dominating  maneuver, 
and  information  warfare  are  not  the  sole  do¬ 
main  of  airpower;  however,  airpower  will 
playasignifi  cant  rolein  each  and  a  major  role 
in  the  precision  strikearea.  Whileall  of  these 
areas  are  supported  by  the  core  competenci  es 
of  the  US  Air  Force,  precision  strikeisthefar- 
th  est  al  o  n  g  co  n  cep  tu  al  I  y  an  d  prac  ti  cal  I  y .  Th  i  s 
allows  a  look  at  the  future  potential  of  air¬ 
power  from  the  familiar  perspective  of  the 
present. 

By  2020,  newtech  nologiesthatwill  en  able 
precision  strike  could  provide  commanders 
with  "wide-area  surveillance  and  target  ac¬ 
quisition,  near-real -time  responsiveness,  and 
highly  accurate,  long-range  weapons”  to 
achieve  strategic  effects  at  intercontinental 
d  i  stan  ces.35  Th  i  s  wi  1 1  be  a  d  ra  mati  c  i  n  crease  i  n 
capability.  In  1943,  the  US  Eighth  Air  Force 
prosecuted  only  50  strategic  targets  in  an  en¬ 
tire  year.  I  n  thefi  rst  24  hoursof  Desert  Storm, 
the  coal  iti  on  ai  r  forces  prosecuted  150strate- 
gic  targets.  By  the  year  2020,  the  potential 
could  exist  to  prosecute  five  hundred  strate- 
gictargetsin  thefi  rst  minute  of  a  war.36  This 
accomplishment  will  come  only  from  the 
synergistic  effect  of  linkingthe  technologies 
required  in  all  of  th  ese  new  warfare  areas.  For 
ai  rpo wer  to  I  i  ve  u  p  to  i  ts  potenti  al  i  n  th  i  s  vi  - 
sion  of  warfare,  technology  will  have  to  pro¬ 
duce  the  necessary  capabilities.  It  seems  the 
technological  advancements,  thus  far,  make 
that  highly  probable. 

These  current  technological  advance¬ 
ments  are  so  rapid  and  dramatic,  a  potential 
problem  is  that  employment  practices  may 
not  be  able  to  keep  up  with  that  pace.  Since 
the  "cause  and  effect"  relationship  discussed 
earlier  between  theory  and  technology  keeps 
these  two  elements  more  closely  in  balance, 
themorecriti  cal  relationshipisbetween  tech¬ 
nology  and  practice.  And  technology  will  be  the 
driver  in  this  relationship.  The  development 
of  empl  oyment  practicesto  take  advantage  of 
thisadvancedtechnol  ogywill  berequiredfor 
airpower  to  makethe  vision  a  reality.  Conse¬ 


quently,  new  operational  concepts  and  orga¬ 
nizational  modifications  may  provide  greater 
leverage  for  future  success  than  the  techno¬ 
logically  advanced  systems  themselves. 

Asthefuturebattlespacebecomesmorele- 
thal  and  complex,  the  technologies  required 
to  survive  in  this  environment  will  likely  re¬ 
sult  in  systems  that  are  not  compatible  with 
mannedflight.  New  operational  conceptswill 
increasingly  employ  unmanned  systems  to 
reduce  the  I  oss  of  life,  to  utilize  technologies 
that  exceed  the  limits  of  human  capability, 
and  to  meetsignaturerequirementsinamore 
steal  th- necessary  envi  ron  ment.Theorgan  iza- 
tional  modifications  required  to  operational¬ 
ize  these  concepts  have  already  begun  in  the 
USAir  Force.  The  first  unmanned  aerial  vehi¬ 
cle  (UAV)  squadron  has  been  established  at 
Nellis  AFB,  Nevada.  The  establishment  of  the 
squadron  and  the  location  are  significant  be 
causethi  sorgan  i  zati  onal  modi  f  i  cati  on  stri  kes 
directly  at  the  heart  of  thefounding  identity 
of  the  US  Air  Force:  the  pilot  in  the  cockpit 
(with  a  scarf  flowing  in  the  breeze).  Not  only 
will  this  challenge  the  core  institutional  cul¬ 
ture,  it  will  challenge  the  warrior  ethos.37 
Flow  ironic  that  the  first  UAV  squadron  is  at 
Nellis  AFB,  the  "home  of  the  fighter  pilot." 
The  development  of  UAV  technology  and 
practi  cesi  san  ex  am  pi  eof  wherecon  certed  ef¬ 
fort,  planning,  and  leadership  will  be  re¬ 
quired  to  keep  the  Airpower  Trinity  in  bal¬ 
ance. 

Conclusion 

The  synergistic  evolution  of  three  key  ele¬ 
ments— theory,  technology,  and  practice- 4s  criti¬ 
cal  to  the  evolution  of  airpower  in  order  to 
achieve  its  maximum  combat  potential.  This  is 
the  essence  of  airpower-a  force  that  can  pro- 
videadecisivefactortotheoutcomeof  conflict. 
This  article  introduced  the  Airpower  Trinity, 
origi  natingfromtheconceptoftheClauzewitz 
ian  Trinity  with  his  "three  magnets  balancing 
thetri  n  i ty. "  Thi  s  new  con  struct  ex  pi  oresthe  re 
lationship  of  theory,  technology,  and  practice  to 
theessenceof  ai  r  power.  As  i  n  th  eC  I  ause  wi  tz  i  an 
Trinity,  the  interaction  among  these  elements 
must  pro  ducea  bal  anceof  theAi  r  powerT ri  n  i  ty. 
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This  is  necessary  for  the  maximum  effective 
employment  of  airpower  in  combat.  When 
this  has  occurred,  as  it  did  for  Israel  in  the 
1967  Arab-lsraeli  War,  the  Bekaa  Valley  in 
1982,  and  for  the  United  States  during  the  re¬ 
cent  Persian  Gulf  War,  airpower  exhibited  its 
maximum  potential  and  was  decisive  in  the  fi¬ 
nal  outcome  of  each  war. 

The  balance  of  theory,  technolog y,  and  prac¬ 
tice  is  a  necessary  i  ngredi  ent  for  success  i  n  sub¬ 
sequent  wars  The  future  battl  e  space  wi  1 1  be  a 
new  regime  of  high  technology  and  complex 
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